The UK Armed Forces (UK AF) are a professional military force comprised of approximately 150,000 air, sea, and land forces and an additional complement of approximately 36,000 volunteer reserves. Suicide is a relatively low-frequency event in the UK AF (Hawton et al., 2009) , while research examining suicide attempts (SA) and self-harm (SH) is scarce. A study published in 2012 reported a lifetime SH prevalence of 5.6% among UK military personnel; the rate was 4.2% among serving personnel and 10.5% among ex-service veterans (Pinder, Iversen, Kapur, Wessely, & Fear, 2012) . Further UK studies have estimated an overall SH prevalence of 2.3%, 1.8% among serving personnel and 3.5% among ex-service veterans (Hines, Jawahar, Wessely, & Fear, 2013) . A UK study of death by suicide suggested that the higher rate of suicide found among ex-service veterans may have been related to the preponderance in this group of young men with pre-service vulnerabilities who were discharged early in their military career (Kapur, While, Blatchley, Bray, & Harrison, 2009 ). Open-access UK military reports confirm the low rate of SH in UK AF personnel. Using official report data, the SH rate was estimated to be 2.8 per 1,000 personnel (0.3% of all UK military personnel) in 2016-2017. Army personnel, women, and young junior ranks were identified as being at heightened risk for SH (Retrieved March 18, 2018 , from https://www.gov.uk/governme nt/statistics/deliberate-self-harm-in-the-ukarmed-forces-1- April-2010 April- -to-31-march-2017 .
Given that academic studies reporting SH and SA among UK AF personnel have not been published for some years, the current study sought to provide a contemporary account of UK military SH by firstly comparing rates over time using cohort study data and by secondly exploring SH in a cohort subsample that provided data during a detailed telephone interview study. Two research questions were addressed:
(1) Has the rate of SA and SH in the UK AF changed over the course of three independent measurements obtained between 2004 and 2016? (2) What are the sociodemographic, military, mental health, and mental health-related associates of SA and SH?
METHOD
To address question one, the prevalence of lifetime SH was estimated using selfreported data derived from three phases of the King's Centre for Military Health Research (KCMHR) cohort study. KCMHR is an independent research unit that receives funding from the UK Ministry of Defence to carry out original research among military personnel and ex-serving veterans. The number of individuals participating at the three phases was 10,272 during phase one (P1) (2004/06), 9,990 at phase two (P2) (2007/09), and 8,093 at phase three (P3) (2014/16). Phase 1 of the cohort study sought to examine the health consequences of deployment to Iraq in 2003 for UK AF personnel (Hotopf et al., 2006) . A random sample of UK military personnel who deployed to Iraq in 2003 and a random sample of personnel at risk of deployment but who did not deploy were obtained. Phase 2 incorporated existing cohort members, a new random sample of UK AF personnel at risk of operational deployment (the replenishment sample), and a further randomly selected sample of personnel who had undertaken deployment to Afghanistan (Fear et al., 2010) . Phase 3 surveyed existing cohort members and a further randomly selected replenishment sample (Stevelink, Jones, Hull, et al., 2018) . At each study phase, potential cohort participants were identified from military records as belonging to specific subgroups, for instance, regular and reserve forces, personnel who had deployed to Iraq or Afghanistan, male or female gender, and not belonging to special forces. In phases 2 and 3, new cohort recruits were required to be fully trained and ready to deploy. At each phase of the cohort study, random sampling of subgroups was undertaken until a predetermined power requirement was met; military personnel belonging to subgroups of interest were oversampled (for instance, reserves and women). Offers to complete the in-depth survey were made by post. All participants provided written consent. As the cohort is a longitudinal study, increasing numbers of participants became ex-serving veterans as the study progressed.
Question two, relating to the associates of SA and SH, was derived from a detailed telephone interview study. The telephone interview study sample consisted of individuals drawn from the three services (Royal Navy and Royal Marines, Army, and Royal Air Force), both serving and ex-serving veterans, who were invited to take part in detailed 2 S ELF-HARM IN THE UK ARMED FORCES telephone interviews if, in phase 3 of the main cohort study, they endorsed having experienced a mental health, stress or emotional or problem in the previous 3 years and had consented to further contact (Stevelink, Jones, Jones, et al., 2018) . All potential participants were contacted by telephone and were sent a participation pack consisting of study information and response cards. All gave further written consent to participate. A total of 2017 phase 3 participants met the inclusion criteria for the interview study of which 1,713 were randomly selected and invited to participate in telephone interviews. A total of 1,450 interviews were completed; 263 people did not consent to participate or were uncontactable, giving a response rate of 84.7%. A total of 1,448 participants were included in the final analyses as two complete records were lost during a server failure. The telephone sample was not representative of the UK AF as it represented a subsample derived from the larger cohort study.
All study data were collected with King's College London and Ministry of Defence Research Ethics committee approval; all participants provided verbal and/or written consent.
Measures
In the main cohort study, the question asked at phase 1 was "before, during or after your military career have you ever purposely harmed yourself?" and at phases 2 and 3 it was "have you ever purposely harmed yourself?" The questions were developed specifically for the cohort study and on each occasion were embedded in a list of additional questions which asked about the presence or absence of illnesses such as asthma. Single questions assessing self-harm and suicidality have been used in peer-reviewed publications (Klonsky, Oltmanns, & Turkheimer, 2003; Louzon, Bossarte, McCarthy, & Katz, 2016; Mojtabai & Olfson, 2008) .
To examine the associates of SA and SH, participants in the telephone interview study were asked detailed questions about mental health, alcohol use, well-being, help-seeking behaviors, suicide attempts, suicidal ideation, and episodes of SH. We chose to use suicidal ideation as a predictor variable to explore its relationship with SA and SH. Mental health measures embedded in the telephone interview schedule included the 9item Patient Health Questionnaire (PHQ-9; Kroenke, Spitzer, & Williams, 2001) , the 7item Generalized Anxiety Disorder scale (GAD-7; Spitzer, Kroenke, Williams, & Lowe, 2006) , the 20-item PTSD checklist for DSM-5 (PCL-5; Blevins, Weathers, Davies, Witte, & Domino, 2015) , and the abbreviated Alcohol Use Disorders Identification Test (AUDIT-C; Bush, Kivlahan, McDonell, Fihn, & Bradley, 1998) . These measures assessed depression, anxiety, posttraumatic stress disorder symptoms (PTSD), and alcohol misuse by determining conventional cutoff scores. These were ≥ 15 for the PHQ-9 (moderately severe depression), ≥ 10 for the GAD-7 (moderate anxiety), and ≥ 38 for the PTSD checklist (indicative of PTSD caseness; Hoge, Riviere, Wilk, Herrell, & Weathers, 2014). Following the conventions of using higher cutoff scores in previous studies of alcohol use in the UK AF Sundin et al., 2014) , an AUDIT-C score ≥ 8 represented alcohol misuse.
Mental health-related stigmatization, attitudes to mental illness, and perceived barriers to care were evaluated with questions commonly incorporated into scales used in both UK (Sharp et al., 2015) and US military studies (Hoge et al., 2004) . In addition, items taken from the Barriers to Access to Care Evaluation (BACE) scale (Clement et al., 2012) and the Self-stigma of Seeking Psychological Help (SSOSH) scale (Vogel et al., 2013) were integrated into a combined measure. Individual question responses were based on a five-item Likert scale. Scale response categories were strongly disagree, disagree, neither agree nor disagree, agree, and strongly agree; responses were scored 1 through 5. Three scales were generated and scored separately: stigmatization, practical barriers to care, and attitudes to mental health, with higher scores representing more stigma, more negative attitudes, etc. The scales were each summed, and tertiles were generated from each scale count. Social support from family, friends, and a significant other was measured using the multidimensional scale of perceived social support (MSPSS; Zimet, Dahlem, Zimet, & Farley, 1988) . The response scale for the measure was summed, and quantiles were generated to provide a measure of low and medium versus high levels of social support.
Telephone interview study participants were asked whether they had accessed a range of potential sources of help. The help sources were organized hierarchically into four categories: no help sought, informal sources only, inclusive of formal nonmedical sources, and inclusive of formal medical sources.
The ideation, SA, and SH questions were based upon the deliberate self-harm component of the Clinical Interview Schedule-Revised (CIS-R), which is routinely used in the Adult Psychiatric Morbidity Survey for England (Weich et al., 2011) :
(1) Have you ever made an attempt to take your life by taking an overdose of tablets or in some other way? (2) Have you ever thought of taking your life, even though you might not actually do it? (3) Have you ever deliberately harmed yourself in any way but not with the intention of killing yourself?
For each question, the response categories were yes/no. For yes responses, participants were further asked when the episode or attempt occurred. Only the last episode was captured.
Analyses
For both the cohort study and interview study, analyses were undertaken using the statistical package Stata v.15 (StataCorp, College Station, TX, USA). At each phase of the cohort study, sample weights were calculated to represent the inverse probability of an individual being sampled from the following subgroups: not deployed to Iraq or Afghanistan, Iraq-or Afghanistan-deployed, new cohort participant, and from regular forces or the reserve. Additional response weights were generated at each cohort phase which represented the inverse probability of responding once sampled. Factors predicting response included gender, age, rank, service, engagement type, and serving status. At each phase of the cohort study, a single weight was generated by multiplying response and sample weights together. Full details of the procedure for generating the weights are provided in Hotopf et al. (2006 ), Fear et al. (2010 ), and Stevelink, Jones, Hull, et al. (2018 . In the telephone interview study component, using factors known to be associated with responding in UK military studies such as age, rank, and service background, response weights were generated to account for nonresponse; the weights represented the inverse probability of responding once sampled. Details of the weighting procedure for the telephone interview study analyses can be found in Stevelink, Jones, Jones, et al. (2018) . At each study phase, mental disorder caseness was not associated with responding. The survey (svy) command was applied to all analyses to account for weighting. In both the cohort study and the interview study analyses, descriptive statistics were generated for all study variables and were reported using unweighted cell counts and weighted percentages. In the cohort study, lifetime SH rates were examined at phases 1, 2, and 3 using unadjusted logistic regression analyses to produce odds ratios (ORs) with 95% confidence intervals (CIs). In the interview study, the associations between sociodemographic, mental disorder symptoms, stigmatization, attitudes to mental disorder, perceived barriers to care, social support, help-seeking, SI, and lifetime SH or SA were examined using unadjusted logistic regression analyses to produce ORs with 95% CIs. Odds ratios in the cohort and interview study analyses were further adjusted for a range of potential confounders which are detailed in the footnotes of each of the results tables. Trends in data were examined using chi-
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square test for linear trend. Statistical significance was defined as p ≤ .05.
RESULTS

Prevalence of Lifetime SH by Cohort Study Phase
We do not provide a description of the characteristics of the cohort study sample by phase as this is complex and has been reported in references 6, 7, and 8. At cohort study P1, the prevalence of lifetime SH was 1.8% among serving personnel and 3.8% among ex-serving veterans; and at P2, the prevalence was 1.9% among serving and 4.5% among exserving veterans; and at P3, the prevalence was 4.2% among serving and 6.6% among exserving veterans. At all phases of the cohort study, there were significantly greater odds of SH occurring among ex-service veterans following adjustment for potentially confounding variables. The trend in the increasing rate of SH over time was significant for both serving personnel (chi-square test for linear trend = 89.3, p < .001) and ex-serving veterans (chi-square test for linear trend = 189.6, p < .001).
In the interview study, where participants were selected on the basis of having experienced poor mental health, the prevalence of lifetime SH was 17.2% among serving personnel and 18.6% among ex-service veterans; the difference in adjusted odds of experiencing lifetime SH between the two subsamples was not significant ( Table 1) .
Associates of Self-Harm
Telephone Interview Sample Characteristics. Sample characteristics are shown in the first column of Table 2 . Using published whole force composition data, it was possible Self-Harm, Suicide Attempts, and Suicidal Ideation. Suicide attempts were reported by 9.7% of interview study respondents (n = 139); 7.8% (n = 11) occurred in the last year. Suicidal ideation was reported by 47.8% (n = 691) of the study respondents with 35.7% of SI occurring in the last year (n = 246). Self-harm was reported by 11.1% of participants (n = 159) with 20.2% of SH events occurring in the last year (n = 32).
Associates of Lifetime Suicide Attempts
Sociodemographic Factors. In adjusted analyses, age and sex were not significantly associated with lifetime SA. Compared to junior ranks, in adjusted analyses, commissioned officers were significantly less likely to report lifetime SA while noncommissioned officer rates were not significantly different to juniors. Compared to Army personnel, members of the Royal Air Force were significantly less likely to report lifetime SA while Royal Naval Service rates were not significantly different to Army rates. Compared to regulars, reserve service was significantly associated with lifetime SA in unadjusted analyses; when adjusted for the presence of mental disorder symptoms, this became borderline nonsignificant. In the telephone interview study, serving or ex-service status was not significantly associated with lifetime SA (Table 2) .
The Association Between Symptoms of Mental Disorder, Alcohol Misuse, and Lifetime Suicide Attempts. In analyses adjusted for sociodemographic and military factors, scoring positive for probable diagnoses of depression, anxiety disorder, and PTSD were all associated with significantly increased odds of reporting lifetime SA while alcohol misuse was not. Reporting a lifetime history of suicidal ideation was significantly associated with lifetime SA with the largest effect size among all predictor variables. Subjectively higher levels of social support were significantly associated with significantly reduced adjusted odds of reporting lifetime SA. Mental healthrelated stigmatization and perceiving practical barriers to care were not significantly associated with SA when adjusted for sociodemographic factors and mental disorder symptoms. When adjusted for mental health disorders, negative attitudes to mental illness were not associated with lifetime SA. Compared to non-help seekers, only those seeking help from formal medical sources had significantly increased odds of reporting lifetime SA in adjusted analyses (Table 3) .
Associates of Lifetime Self-Harm
Sociodemographic Factors. In adjusted analyses, compared to those aged 30 years and less, only those respondents aged 49 years and over were significantly less likely to report SH. There was a general trend for lower rates of SH to be reported with increasing age (chi-square test for linear trend = 33.0, p = <.001). Following adjustment for confounders, there were no differences in SH rates across three clustered rank groups. Female sex was significantly associated with lifetime SH in both unadjusted and adjusted analyses. Service background, engagement type, and serving or ex-service status were not associated with SH (Table 4) .
The Association Between Symptoms of Mental Disorder and Alcohol Misuse and Lifetime Self-Harm. Scoring positive for probable diagnoses of depression, anxiety disorder, and 
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PTSD were all associated with significantly increased odds of reporting lifetime SH attempts in adjusted analyses; alcohol misuse was not associated with lifetime SH. Reporting a lifetime history of suicidal ideation was significantly associated with lifetime SH, while higher levels of social support were significantly associated with reduced odds of reporting lifetime SH. In adjusted analyses, both moderate and high levels of mental health-related stigmatization, the highest levels of perceived practical barriers to care were significantly associated with lifetime SH. Only moderate levels of negative attitudes to mental ill health were significantly associated with SH in adjusted analyses. Help-seeking was not associated with SH when analyses were fully adjusted (Table 5 ).
DISCUSSION
The main findings of this study of UK serving and ex-serving military personnel indicated that the prevalence of lifetime selfharm increased significantly at each of three measurement points, from around 2% among serving personnel and 5% in ex-service veterans in 2004-2006 to around 4% and 7%, respectively, in 2014-2016 . Reasons for the rise in the rate of SH and SA in the UK military over time are unclear, and the apparent increase does not correspond to the reduction in the rate of completed suicide and open-verdict deaths observed over the same period (Retrieved March 10, 2018 from https:// www.gov.uk/government/statistics/ukarmed-forces-suicide-and-open-verdict-dea ths-2016). Further research is required to establish why both SA and SH have increased over time in the UK AF.
The main sociodemographic associates of lifetime SA in the telephone interview study were commissioned officer rank and membership of the Royal Air Force. Both factors were associated with significantly reduced rates of lifetime SA compared to other ranks groups and service backgrounds, respectively. This may have been related to officers and RAF personnel having greater educational attainment, a protective factor in mental health (Erickson et al., 2016) , and fewer risk factors more commonly found in junior ranks and other service branches such as childhood adversity, which is a powerful determinant of poorer mental health in adulthood (Hughes, Lowey, Quigg, & Bellis, 2016) .
Among the mental health-related associates of lifetime SA were current probable diagnoses of depression, anxiety disorder, PTSD, and suicidal ideation. Mental disorder symptoms were measured using psychometric scales administered during the telephone interview, whereas SH accounts were largely retrospective. Current symptoms were therefore temporally disconnected from self-reported SA as only 7.8% of such attempts occurred in the last year. It is, however, possible that historical SA might represent a vulnerability to poorer mental health. There is substantial research evidence suggesting that all forms of SH are associated with an enduring heightened risk of mental distress (Hawton, Kingsbury, Steinhardt, James, & Fagg, 1999) and completed suicide (Cooper et al., 2005) , particularly if such events are repetitious (Zahl & Hawton, 2004) . We were surprised to find that alcohol misuse was not significantly associated with either SA or SH despite being regularly cited as a risk factor for completed suicide (Kim et al., 2012) . Alcohol is thought to act as a disinhibiting agent, effectively shortening the time period between experiencing suicidal thoughts and self-injury (Cherpitel, Borges, & Wilcox, 2004) . The majority of SA and SH episodes were distal to the measurement of current alcohol intake which might again partially explain the lack of significant association. It may be the case that alcohol misuse is a risk factor that facilitates self-injury; we were unable to adequately assess this in the current study.
A significant protective factor, social support, had a buffering effect against both lifetime SA and SH. There is substantial research literature which consistently demonstrates a positive relationship between good social support, less suicidality, and better mental health in military personnel (Bryan & Hernandez, 2013; DeBeer, Kimbrel, Meyer, Gulliver, & Morissette, 2014) . In the context of military mental health support, this represents an important focus for intervention as it is potentially modifiable given that most military activity is group-based. Improving social support for those at risk of suicide through multiple means may be a worthwhile intervention which should be at the forefront of suicide prevention. Mental health-related stigmatization was not associated with SA; however, stigma reduction efforts are often a central feature of suicide reduction campaigns (Niederkrotenthaler, Reidenberg, Till, & Gould, 2014) . The lack of association in our study notwithstanding, given that mental ill health was significantly associated with both SA and SH and recent studies have shown that around 50% of UK AF personnel with mental disorder symptoms do not seek help (Stevelink, Jones, Hull, et al., 2018) , it remains important to ensure that those with mental disorder symptoms are assisted to navigate barriers to care and to engage with evidence-based treatments.
Depression is among the most important disorders in heightened suicidality in military personnel (Ramsawh et al., 2014) and is highly treatable using relatively simple psychological approaches (Cuijpers, Van Straten, & Warmerdam, 2007) . Although anxiety and PTSD were associated with SA and SH, depression was the most substantial of the mental disorder risk factors in our study and is arguably highly modifiable. Although it is clearly important for symptomatic military personnel to receive mental health care, there was some evidence that seeking help from formal medical sources was significantly associated with lifetime SA. It is unlikely that formal medical help-seeking caused suicidality; however, UK military veterans are known to present for help at times of crisis (Mellotte, Murphy, Rafferty, & Greenberg, 2017) which could easily have included an episode of SH or SA.
The current study outcomes suggested that rates of SH decreased significantly with increasing age. This finding parallels other research suggesting that SH is a behavior that is more common in youth (Nixon, Cloutier, & Jansson, 2008) . A powerful associate of lifetime SH was female sex; women were, however, as likely as men to attempt suicide. Gender-specific mental health effects are frequently reported in the research literature (Madge et al., 2008; McManus, 2017) and could be an important consideration in the design of bespoke suicide prevention strategies.
Self-harm which is not intended to end life may have unintended consequences which, in certain circumstances such as intoxication or misjudgment of lethality, could result in death, and there is some evidence that SH conveys an enduring heightened risk of completed suicide and all-cause premature death (Carr et al., 2017) . In keeping with the findings related to SA, probable diagnoses of depression, anxiety disorder, and PTSD, but not alcohol misuse, were all associated with lifetime SH, while reporting a lifetime history of suicidal ideation had the largest effect size. Again, this reinforces the notion that facilitating timely treatment or therapy for mental disorder may be among the most important steps in any suicide reduction initiative.
In contrast to SA, mental health-related stigmatization, negative attitudes to mental ill health, and perceived practical barriers to care were all significantly associated with SH. This is in keeping with the broader literature relating to stigma (Long, 2018), particularly public stigma, which may sometimes be reality-based (Karman, Kool, Poslawsky, & Meijel, 2015) . Other studies suggest that self-stigmatization can create a "why try" effect (Corrigan, Bink, Schmidt, Jones, & R€ usch, 2016) where people do not fully engage with treatment as they believe that it is not effective for them. Consequently, hopelessness might become a risk factor for repeated SH and suicide. We suggest that although stigma reduction may be more relevant to those who self-injure rather than attempt suicide, minimizing stigma and encouraging help-seeking should remain a central plank of any suicide reduction strategy.
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Strengths and Weaknesses
Although the cohort study was designed to be broadly representative, the interview study sample was less representative of the UK AF and interpretations of our data should take account of this. The lack of representativeness may have been related to the recruitment strategy where participants were recruited on the basis of endorsing a subjective mental health problem in the last 3 years and also to the process of oversampling of some subgroups in the main cohort study. The telephone interview study sample was substantially older than would be expected in a representative sample; therefore, the under-representation of groups at theoretically greater risk, namely younger personnel and lower ranks, may have influenced the outcomes (Iversen et al., 2008) ; however, other potential at-risk groups including women Rona, Fear, Hull, & Wessely, 2006) and Army personnel (Jones, Rona, Hooper, & Wessely, 2006) were over-represented. We were, however, able to adjust for relevant confounding factors in the logistic regression analyses. As the telephone interview study participants were selected on the basis of having experienced poorer mental health, levels of SH and SA were probably adequate to assess the association between a range of variables and the SH and SA outcomes. However, the higher rate of self-harm found in the interview study was undoubtedly related to the recruitment strategy and could represent a potential source of bias. Given that the study data were cross-sectional, we were unable to assess causality. Additionally, we only assessed the last episode of self-harm; assessing episodes of SH would have resulted in a much higher prevalence but would have provided a potentially confusing account due to clustering of SH at an individual level. Study strengths include a large sample, high response rate, and the availability of detailed data derived from an extensive telephone interview.
CONCLUSION
The rate of lifetime self-harm increased significantly among UK AF serving personnel and ex-serving veterans from 2004 to 2016 with greater numbers of ex-service veterans experiencing lifetime SH on each occasion that this outcome was measured. The main risk factors for both SA and SH among telephone interview study participants were symptoms of mental disorder and suicidal ideation. Subjectively, higher levels of perceived social support were protective for both SA and SH. Stigmatizing beliefs and more negative attitudes about mental illness and perceived barriers to care were associated with greater frequency of SH. The study outcomes suggest that UK military suicide prevention strategies should focus on the amelioration of mental disorder symptoms rather than alcohol use and should seek to encourage symptomatic individuals to engage with mental health care while attempting to reduce negative views of mental illness and fostering good social support. 
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